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　CT スキャンにおいて、最も一般的なアーティファクトとして beam hardening があげら
れる。これは、観察した物体の中央に比べ、周辺部が明るく表示される現象である。低エネ
ルギーの X 線は高エネルギーの X 線に比べると、試料中でより減弱が起こるため、平均の




　実験は高エネルギー加速器研究機構物質構造科学研究所（KEK-PF）BL-14B と 20B で行っ
た。X 線のエネルギーはビームラインに設置されたダブルクリスタルモノクロメータにより、
10 ～ 24[keV] に調整した。ハイパスフィルターとしてポリプロピレン板を、ローパスフィル
ターとしてガラス板を、それぞれ使用した。フィルター板の設定角度を変えることで、反射





























































































































































































































































































































条件 PP 板視斜角?? [deg] ガラス板視斜角?? [deg] 
１ 0.0760 0.0810 
２ 0.0480 0.0810 
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Development of X-ray energy filter using total reflection
Hiroyuki Okamoto, Yasuhiko Hama*, Yuki Kunioka**, Kimihiko Morikawa***, Kaoru Mizuno***
　 Beam hardening is a common artifact in computed tomography (CT). That is, sharply 
enhanced contour images of a sample are obtained in contrast with images of the central 
region. As low-energy X-rays are remarkably attenuated in the sample compared to high-
energy X-rays, the average energy of X-ray transmission increases. Therefore, it is difficult to 
quantize the CT image with white X-rays. To resolve this problem, we designed a new type 
of filter that can tune any X-ray energy using the total X-ray reflection.
　 The present investigations were performed in the X-ray diffraction station BL-14B and 
20B at the Photon Factory (PF) in the High Energy Accelerator Research Organization (KEK) 
in Tsukuba, Japan. The X-ray energy used was tuned to 10 – 24 [keV] with a double crystal 
monochromator in the beamline. A polypropylene plate and a glass plate are used as high-
pass and low-pass filters, respectively. Reflectivity is changed according to the angle of the 
filter plates. The intensity distribution of X-rays from the filter was varied with the X-ray 
energy and setting angle.
　 We simulated the X-ray intensity distribution under the assumption of a completely flat 
filter plate. However, simulation results did not agree with those of experiments. Therefore, 
plate roughness was introduced in the previous simulation. The results showed close 
agreement with the experimental results. It was confirmed that the plate roughness is an 
important factor for determining the X-ray intensity distribution from the filter.
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